Nitric oxide synthase inhibition abolishes exercise-mediated protection against isoproterenol-induced cardiac hypertrophy in female mice.
Exercise training (ET) provides a cardioprotective effect against pathological cardiac hypertrophy. Nitric oxide (NO) plays an important role in modulating cardiac hypertrophy. However, few studies explore the relationship between NO signaling and the inhibitory effect of ET on pathological cardiac remodeling. In this study, we evaluated ET effects on isoproterenol (ISO)-induced cardiac hypertrophy in female mice. Moreover, L-NAME (Nω-nitro-L-arginine methyl ester), a nonselective NO synthase (NOS) inhibitor, was used to assess the involvement of NO signaling in cardiac hypertrophy. Morphological and echocardiographic variables were assessed. Cardiac hypertrophy-related gene expression was detected by real-time PCR and the protein levels of NOS signaling molecules were determined by Western blot. L-NAME treatment prevented the beneficial effects of ET against the increase in heart weight (HW)/body weight (BW), HW/tibia length and lung weight/BW and echocardiographic variables following ISO injection. Also, L-NAME co-administration reversed ET-induced inhibition of myocardial fibrosis and fetal gene reactivation in ISO-treated mice. Furthermore, L-NAME treatment prevented ET-mediated up-regulation of phosphorylated endothelial NOS and plasma NO in ISO-treated mice. Our findings demonstrate that L-NAME treatment could abolish ET-induced cardioprotection against pathological cardiac hypertrophy and that NOS modulation may be involved in the antihypertrophic effects induced by ET.